The raw material for blood protein hydrolysate preparation is whole animal blood, its clots and other serum production wastes. The dependence of ВНК-21/2-17 cell lineage productivity on the season of hydrolysate raw material preparation was observed. Cell growth stimulated by blood protein hydrolysate from raw material prepared in summer months 1.2-1.3 times exceeded cell growth stimulated by blood protein hydrolysate prepared in autumn-winter period (differences are significant, p < 0,001). The amount of FMDV immunogenic components from "summer" blood protein hydrolysate 1.3-1.6 exceeded the amount obtained during other seasons of the year (differences are significant, p < 0,001). There was found a direct correlation between BHK-21/2-17 cell lineage productivity, concentration of FMDV immunogenic components and seasonal dynamics of the contents of the following amino acids composing blood protein hydrolysates: alanin, asparagine, valine, histidine, glycine, isoleucine, leucine, lysine, methionine, proline, serine, tyrosine, threonine, tryptophane, and phenylalanine. To increase BHK-21/2-17 cell lineage productivity and concentration of FMDV immunogenic components it was suggested to add some additional amino acids into the culture growth medium for suspension cell culture in autumn-summer period together with blood protein hydrolysate.
INTRODUCTION
Over the past few decades biotechnology field related to design of nutrient media containing animal and plant protein enzyme hydrolysates as amino acid sources has been established and developed [5, 7] .
It was established that 13 amino acids are needed for vertebrate cell growth outside the organism (isoleucine, leucine, lysine, methionine, phenylalanine, threonine, triptophane, valine, arginine, glutamine, histidine, tyrosine, cysteine) [2, 10] .
Protein hydrolysates are the products of protein cleavage in amino acids and simple peptides. Hydrolysates usually consist of amino acids with variable concentration as well as peptides of different molar weight [4, 8] . Blood protein hydrolysate (BPH) contains the sufficient amount of amino acids necessary for BHK-21/2-17 cell growth [6] .
All amino acids participate in biosynthesis of different proteins. Amino acid performance of this or that function in vitro mostly depends on conditions of cell cultivation. One of the reasons for presence of amino acids not needed for the whole organism in the medium is their restricted synthesis in the culture [4, 11] Some authors mark that the demand in these organic acids depends on different types of cells. Very often amino acids are added to compensate the inability of some cells to synthesize them or to compensate their leakage into the medium [13] .
Different amino acids are consumed from culture medium by growing cells at a different speed. It was noted that regular addition of arginine (20-40 mg/dm 3 ) and increase in the number of glutamine up to 450 mg/dm 3 raised the intensity of suspended cultures [12] . Besides, as a rule during cultivation amino acids are utilized by 20-25%, herewith pH of the medium goes down as much as 0.4-0.7 units [7] .
BPH is raw material for preparing growth media during cultivation of BHK-21/2-17 [6, 9] cell suspension, but unfortunately, there are practically no data in publications on the influence of changes in BPH amino acid composition on productivity and amount of FMDV immunogenic components.
MATERIALS AND METHODS
Cell line. Continuous suspension Baby hamster kidney (BHK-21/2-17) cell culture was used.
Cell cultivation. The cells were grown according to the "Industrial regulation for vaccine production against different FMDV types in metal 1,800 dm 3 cultivators. Blood protein hydrolysate. Liquid blood protein hydrolysate obtained from OOO NPP "BioChimService" was used for cell cultivation.
FMD virus. Culture FMDV A, O, Asia-2 was used for infection.
Determination of cell concentration and viability. ВНК-21/2-17 cell concentration in suspension was determined using Gorjaev's chamber for counting blood corpuscles.
The viability was assessed by calculating the amount of live cells using 1% trypan blue water solution.
Determination of ВНК-21/2-17 cell line productivity. Productivity was calculated as the ratio between the final cell concentration and original one in one passage.
Measurement of total virus protein concentration and FMDV components was performed according to the "Methods of determining virus specific protein and FMDV composition using quantitative complement fixation test" [1] .
BPH amino acid composition assessment was performed according to Methodical Guidance М-04-38-2009 "Feed, feed-stuff and raw material for their production. Methods for measuring mass fraction of amino acids by capillary electrophoresis using the capillary electrophoresis "Kapel" system.
Statistical data processing. For statistical processing of obtained results the arithmetic mean and its standard deviation were calculated. The degree of difference between the means of two samples was assessed using Student's criteria (t), which is the ratio of differences between the means and the standard deviation of this difference. To define the linear correlation between the two characteristics correlation coefficient (R) was calculated, which can have value from +1 to −1 depending on the strength of relationship. In case of total direct correlation -R = 1, in case of total reverse correlation -R = −1. In case there is no correlation the coefficient is close to 0. As a rule, R value in interval 0.20-0.30 is indicative of weak (0.50-0.60) -moderate (0.80-0.90) and strong correlation between the characteristics [3] .
The significance level demonstrated the confidence level of the obtained data and the probability of the random occurrence of the investigated criteria; in tests its coefficient was not more than 0.05 (5%) [3] .
Digital material was statistically processed using PC, Microsoft Excel and variation statistics standard methods.
RESULTS AND DISCUSSION
Previously performed tests studied the dependence of the BPH amino acid composition on the raw material obtained in different seasons of the year.
It was determined that the amino acid composition changed depending on the season. The peak, as a rule, was during summer months when their amount increased by 1.2-2.3 times and during autumn and winter it went down by 1.2-1.4 times (the difference is considerable, р < 0,05). The peak of glutamic and asparagine acid growth was in November when their amount was 1.4 times higher then during the previous months (р < 0,01). So, there was determined a direct dependence of the dynamics of amino acid composition in BPH and physiological and biochemical cattle blood values (as cattle whole blood, its clots and other wastes of serum production were the primary material for BPH preparation) from the seasons.
FOOT-AND-MOUTH DISEASE ЯЩУР
At this stage of the research the productivity of the ВНК-21/2-17 cell line in suspension with the tested BPH. Blood protein hydrolysate obtained from raw material prepared in summer stimulated the suspension cell culture growth by 1.2-1.3 times more in comparison with other seasons (the difference is considerable, р < 0,001) ( Table 1 , Fig. 1 ).
There was detected correlation between productivity and dynamics of the seasonal variation of the amino acid composition in BPH (Table. 2). The correlation coefficient varied within the following limits: -0.367 up to 0,947, which was indicative of the weak, moderate and strong dependence between the characteristics. Correlation relationship between the content of arginine, asparagine acid and cell productivity was not detected. Glutamine acid demonstrated reverse weak correlation with productivity (R = -0.367). Proline, asparagine, isoleucine, methionine, serine, tyrosine demonstrated a moderate degree of correlation with productivity, herewith, R equaled 0.774-0.947. The rest of amino acids, such as alanine, valine, histidine, glycine, leucine, lysine, threonine, tryptophane, phenylalanine, demonstrated high level of direct correlation with cell productivity (R was within 0.774-0.947).
There was detected correlation between the number of FMDV immunogenic components and dynamics of the seasonal variation of amino acid composition in BPH. Herewith the coefficient of R correlation varied within -0,356-0,772, which is indicative of the weak and moderate correlation between the characteristics. Correlation between arginine content and concentration of FMDV immunogenic components was not detected. Dependence of 146S + 75S-component yield from the amount of asparagine and glutamine acids demonstrated weak reverse correlation -R was -0,356 and -0,465 respectively. The weak direct correlation between the characteristics was observed in case of tyrosine, isoleucine, proline, serine, (R is within 0.313-0.461). The rest of aminoacids, such as alanine, asparagine, valine, histidine, glycine, leucine, lysine, methionine, threonine, triptophane, phenylalanine, demonstrated direct moderate correlation with FMDV immunogenic component yield (R was 0.566-0.772).
Blood protein hydrolysate from raw material prepared in summer stimulated increase in the concentration of FMDV immunogenic component concentration during its reproduction in cell suspension by 1.3-1.6 times more in comparison with other seasons (differences are considerable, р < 0,001) (Fig. 2, Table 2 ).
Accordingly, there was detected a dependence between seasonal variations of amino acid concentration in BPH, cell productivity and the amount of FMDV immunogenic virus components after reproduction in ВНК-21/2-17 cell line, grown using BPH (Table 3) . Herewith, in all cases there was no correlation with arginine and asparagine acid. The rest of amino acids demonstrated different level of dependence between productivity and concentration of the virus immunogenic components.
CONCLUSION
During the performed tests influence of seasonal changes in amino acid composition of BPH on productivity of ВНК-21/2-17 cell population and amount of FMDV immunogenic components. -concentration of immunogenic components 146S and 75S of the cultural FMDV.
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